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UNITED STATES

PateEnT OFFICE,
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WINDMILL.

SPECIFICATION forming part of Letters Patent MNo. 324,092, dated August 11, 1885,

Application fled November 10, 1884. (No model.)

To all whom it may concern:

Be it known that we, ALEXANDER R.DEMP-
STER and CHARLES B. DEMPSTER,of Beatrice,
in the county of Gage and State of Nebraska,

have invented certain new and useful Im-.

provements in Windimills; and we.do hereby
declare that the following is a full, clear, and
exact description thereof, reference being had
to the accompanying drawings, and to the let-
ters of reference marked thereon, which form
a part of this specifieation.

This invention relates to that class of solid-
wheel windmills in which the wheel is con-
structed to swing automatically more or less
out of the wind, and to thereby adjust itself
to the force of the latter, in order to maintain
an approximately uniform rate of motion of
the wheel in a variable wind, and to protect
the wheel and the connected parts frominjury.

The object of this invention is to provide
simple, inexpensive, and effective devices in
the class of windmills mentioned by which
they are made self-adjusting, are easily and
quickly thrown out of action when desired,
and are adapted to operate without unneces-
sary loss of power through the frictional con-
tact of their parts.

To this end the invention consists of mat-
ters hereinafter fully set forth, and defined in
the appended claims. ‘

In the accompanying drawings, which rep-
resent a windmill embodying the present in-
vention, Figure 1 is a perspective view, the
hub only of the wheel being shown, illustrat-
ing the parts in their relative positions when
the wheel is fully facing the wind. TFig. 2 is
a plan of thesameasit appears when the wheel
is out of action, the outwardly-projecting end
of the horizontal shaft on which the wheel is
mounted being represented as broken off,
Tig. 3 is a vertical axial section of a step on
which the turn-table is rotatably supported.
Fig.4 isa side elevationin detail of an inclined
support on which the vane rests. Fig. bisa

side elevation in detail of the part of the frame
of the vane engaged with the said inclined
surface.

As shown in the drawings, the operative
parts of the windmill are mounted on a tower
formed of four masts, A, having horizontal
tie-beams A’ to hold the masts rigidly in po-

sition, and also to furnish support for the lower
bearing of a hollow rotating shaft, C, to the
upper end of which the turn-table B is at-
tached. The latterisrigidlysecuredina hori-
zontal position to the top of the shaft C, the
lower end- of which rests in and is supported
by astep-bearing, (', bolted to the cross-beams
A/, and the upper end of which is journaled
in a bearing, ¢, bolted to the posts A. The
shaft O is thus maintained in a vertical posi-
tion, and is at the same time free to rotate
upon its vertical axis.

Upon the top of the turn-table B a hori-
zontal bearing, b, is provided for the wheel-
shaft D, the axis of the wheel being located
slightly at one side of the vertical axis of
the turn-table, so that the pressure of the
wind upon the wheel will tend to rotate the
latter so as to bring it edgewise to the wind,
in a well:known manner. A vertical cylin-
drical rod or post, I¥, is rigidly fixed in the
turn-table and extends upwardly therefrom
to form a support for a rotating vane, Ii. The
said rod B is preferably located upon the turn-
table at a point somewhat in the rear of its
axis and at some distance laterally therefrom,
and at a greater distance from the axis of the
shaft D. The vane E is pivoted to the stake
F by bearings ¢ ¢/, which are made to rotate
freely and alsoslide vertically upon said stake.
The prinecipal horizontal members E* EZ of the
vane-frame are bolted to rearwardly-extended
arms ¢*,formed upon the bearings e ¢/, and to
these members are secured the necessary parts
to make the vane rigid and to give it a suffi-
cient surface for the wind to act upon. The
rotary motion of the vane on its pivot is lim-
ited when it is turned to throw the wheel ouf
of the wind by an arm or bracket, &', bolted to
the turn-table B, and in the opposite direction
by a chain or coupled rods, ¥*, connected with
the vane and with the turn-table, as clearly
shown in Fig. 2. The vane E is supported
from vertical movement by means of an annu-
lar casting or sleeve, E?, surrounding the lower
part of the rod E and resting in contact with
the top face of the turn-table, the said casting
being, as shown, immovably secured to the
said rod by a set-screw, ¢. The sleeve I is
provided with a cam-shaped upper edge,made
of inclined or spiral form, and its spiral sur-
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face is engaged by a corresponding cam-sur-

face formed on the lower end of a downwardly-

extended tubular part or sleeve, ¢, of the

bearing ¢’. The weight of the vane is carried
5 upon these cam-surfaces, so that when the
turn-table is forced around to bring the wheel
into the wind the vane islifted, and when the
force is withdrawn the weight of the vane
causes the turntable to rotate back to its
former position, thus throwing the wheel out
of the wind. Rither one of these spiral sur-
faces may be dispensed with and a friction-
roller mounted in suitable bearings attached
in its place, and the same results will thereby
be obtained. Inthelatter case the spiral may
be made with a gradually increasing or de-
creasing inclination to a horizontal plane, in
order to make it act with more or less force
at different parts of its surface to turn the
wheel out of the wind. The construction
shown is, however, preferred as being more
simple and less liable to get out of order.

By pivoting the vane to the turn-table by
means of the post or pivot-rod E, instead of
rotatably mounting it on said turn-table con-
centric with the vertical axis of the latter, the
frictional surfaces of the pivot-joint may be
made very much smaller in diameter, where-
by the machine is made lighter and cheaper
and the friction on said surfaces is materially
reduced. The wheel is rotated tobring itinto
the wind, in opposition to the tendency of the
weight of the vane acting upon its inclined
support to throw thewheel out of the wind, by
5 means of a chain or cable, G,which isattached

to an arm, It rigidly fastened to the vane and

extended forward from its axis, or, in other
words, in a direction from said axis approxi-
mately opposite to that in which the vanec ex-
0 tends. Fromsaid armthechainpassesaround
a guide- pulley, /, pivoted to the forward
partof the turn-table, to give the force exerted
through it the proper direction to bring the
wheel into the wind, thence around a second
5 guide-pulley, G* to clear the crank-disk IY,
and, finally, overa third guide-pulley, G* to
give it a dircetion downward through thehol-
low shaft C. At a convenient height above
the ground the chain G is attached by a swivel
o to a lever, G*, which latter is pivoted to any
convenient partof the frame-work of the tower,
and is drawn downward to actuate the chain
and bring the wheel into the wind, preferably

by a series of two or more weights, such as H
5 H' H’. These weights maybeattached inany

convenient manner to the end of the chain G,

50 that they will be successively lifted as the

chain rises; but the construction shown in the

drawings is considered desirable, as it is sim-
o ple and effective. As shown, two of these
weights, IT and H', are adjustably mounted on
levers Iand I',which latter arepivoted to swing
vertically on a fixed post, T*, and are prevented
from swinging laterally by engagement with
5 the slot ¢’ in the fixed brace I’ The weights

IC

L5

Hand H’are provided with apertures by which
they are hung on said levers, and they are ad-
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Jjustably secured tosaid levers by set-serews, as
shown. The weight H?* isfastened to the outer
end of the lever I’ by a short chain, 7, the two
levers are secured to each other by a similar
chain, /', and the lever I is connected to the
lever G* by a rod or link, i. As the wheel,
actuated by the weights, isdrawnintothe wind
the chain G moves downward and the weight
II* first rests on a platform, J, or other sup-
port; the lever I’ next rests in the bottom of
the slot ¢'; and, finally, when the chainG isat
its lowest position, the lever I rests upon the

lever I, and the chain G is thusrelieved from

all of these weights. Thiswill, however, only
occur in the lightest wind to which the wheel
is adjusted, as the tendency of the wind acting
on the wheel, assisted by the weight of the vane
acting on the inclined surfaces of the parts I
and ¢, is to rotate the wheel so as to carry it
out of the wind. 'When the wheel turns from
the wind, the weights are lifted successively,
whereby the series, as a whole, is adapted to
exert a constantly-increasing force to retard
the further progress of the wheel in that di-
rection. Therate ofincreaseof said force may
be regulated by lengthening orshortening the
chains that connect the weights, and the
amount of said force may be augmented or di-
minished by moving the weights H and H’ to-
ward or away from the pivotal points of the
levers on which they are hung. The length
of the chain G may beso regulated that oneor
more of the weights shall always be suspended
from the lever G*to act on the chain G and
keep the wheel in the wind against a wind of
any given force.

The construction above described is well
adapted to permit the wheel to turn more or
less from the wind in proportion to the ve-
locity of the latter, whereby an approximate
uniformity of speed of the wheel is secured,
and injury to it or the connected parts there-
by prevented.

The wheel may be stopped by disconnecting
the weights above deseribed, or by lifting the
lever G* and fastening it in an elevated posi-
tion, and the wheel will turn at once out of the
wind and remain inoperative until the action

-of the weights on the chain G is restored.

In the particular construction of the parts
of the windmill herein shown, the post I, on
which the vane & is pivoted, is utilized as a
support fortwo brackets, B F*, provided upon
their outer ends with bearings in which the
plunger-rod I is mounted to slide, and the
additional weight and cost of a standard or
bracket especially formed on or attached to
the turn-table forthat purposeisthereby saved.
The rod I’ may be attached by a swivel-joint,
in any usual manner,to the apparatus, by means
of which the power generated in the windmill
isatilized. A pitman, I¥ is, as herein shown,
connected at one end to the rod I by a suita-
ble pivot-pin, f, fixed in said rod, and at
the other end engages asuitable crank-pin on
the crank-disk I, fixed on the wheel-shaft D,
whereby a vertically-reciproeating motion is
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imparted to the rod I by the revolntion of the
wheel on its axis. D’ is the hub or spider
to which the arms of the wheel are attached.

Any of the well-known forms of ‘‘solid”’
wheel or wheels with fixed sails or slats may
be used in connection with the devices herein
illustrated, and it is therefore unnecessary to
further describe the construction of the wheel.

The shaft C, by which the turn-table issup-
ported, is preferably made in the form of a cy-
lindrical tube of sufficient size and strength to
resist the transverse strains to which it may
be subjected, and its lower end, where it en-
ters the bearing (, is made smaller than its
body, in order to reduce the area of frictional
contact of the partsin bearing. For this pur-
pose a reducer, ¢, in the form of an ordinary
“reducer,” such as is used by gas-fitters to
connect pipes of different sizes, is secured by a
set-screw, ¢, or otherwise rigidly attached, to
the lower end of the shaft C, and the lower
end of this piece ¢ is fitted to rotate in the
step-bearing C. A central aperture is made
in the latter for the passage of the rod F and
the chain @, in order that these parts may re-
main in substantially the same position when
the turn-table rotates on its vertical axis.

We areaware that it has been proposed here-
tofore to utilize the weight of a wind-vane to
hold the wind-wheel into the wind by.em-
ploying, to support the weight of the vane, an
inclined surface so arranged that the vane will
tend by its gravity to remain at right angles
with the wheel.

The novel construction hereinshown as em-
bodying our invention differs from that last-
above described in having a vertically-mova-
ble vane resting upon an inclined surface ar-
ranged to hold the vane parallel with the
wheel, operating in connection with a weight
or weights connected with the vane in such
manner as to tend to draw the vane into a po-
sition at right angles with the wheel in oppo-
sition to the tendency of the gravity of the
vane to throw the wheel out of the wind, as
seb forth in the appended claims.

We claim as our invention—

1. The combination, with a turn table and
a wind-wheel mounted thereon, of a vane piv-
oted to said turn-table on a vertical axis and
constructed to slide vertically upon its pivot,
a circular projection or sleeve secured upon
the turn-table concentric with the pivotal axis
of the vane, and having an inclined upper sur-
face and a depending part upon the vane
adapted to rest upon the inclined surface of
the sleeve, said parts being so constructed that
the weight of the vane tends to turn the wheel
out of the wind, and a weight or weights ap-
plied to draw the vane into position to hold
the wheel into the wind, substantially as de-
seribed. :

2. The combination, with a turn-table and
a wind-wheel mounted thereon, with its axis
of rotation at one side of the vertical axis of
the turn-table, of a vane pivoted tosaid turn-
table on a vertical axis and constructed to

slide vertically upon its pivot, & circular pro-
jection or sleeve secured upon the turn-table
concentric with the pivotal axis of the vane,
and having an inclined upper surface, and a
depending part upon the vane adapted to rest
upon the inclined surface of the sleeve, said
parts being so constructed that the weight of
the vane tends to turn the wheel out of the
wind, and a weight or weights applied to draw
the vane into position to hold the wheel into
the wind, substantially as deseribed.

3. The combination, with a turn-table and
wind-wheel mounted thereon, with its axis of
rotation at one side of the vertical axis of the
turn-table, of avertical pivotrod, E, fixed upon
the turn-table, a sleeve; Ef, located upon the
turn-table concentric with the pivot-rod and
having an inclined upper surface, and a vane,
E, pivoted to the rod by bearings constructed
to slide upon the latter and provided with a
depending tubular projection, ¢, having an
inclined face engaged with the corresponding
face upon the sleeve, the said inclined faces
being so arranged that the weight of the vane
tends to turn the wheel out of the wind, and
a weight or weights applied to draw the vane
into position tohold the wheel into the wind,
substantially as and for the purpose set forth.

4, The combination, with a turn-table and
a wind-wheel mounted thereon, of.a vane piv-
oted to said turn-table on a vertieal axis and
constructed to slide vertically upon its pivot,
a circular projection or sleeve secured upon
the turn-table concentric with the pivotal axis
of the vane, having an inclined upper surface,
a depending part upon the vane resting upon
thesaid inclined surface of the sleeve,whereby
the weight of the vane will tend to retain the
latter parallel with the wind-wheel, a chain
connected with the said vane, a weight or
weights attached to said chain for drawing
the vane into position at right angles to the
wheel, and suitable guide-pulleys upon the

turn-table for the said chain, substantially as

and for the purpose set forth. :

5. The combination, with a turn-table and
a wind-wheel mounted thereon, with its axis
of rotation at one side of the vertical axis of
the table, of a vane pivoted to said turn-table,
a chain connected with said vane and adapted
to move the latter so as to bring the wheel-
face to the wind, suitable guide-pulleys for
the chain upon the turn-table, and a series of
weights connected with the chain and adapted
to come successively into action as the latter

is drawn upwardly by the pressure of the wind.

upon the wheel, substantially as and for the
puvpose set forth:
6. The combination, with a turn-table and

wind-wheel mounted thereon, with its axis of

rotation at one side of the vertical axis of the
table, of a vane pivoted to said turn-table up-
on avertical axis and constructed to slide ver-
tically upon its pivot, a curved projection or
sleeve upon the turn-table concentrie with the
axis of the vane, having an inclined upper
surface, a depending part or projection upon
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the vane resting upon the said inclined sur-
face, whereby the weight of the vane tends to
throw the said vane into a position parallel
with the wheel, and the latter out of the wind,
a chain connected with the vane adapted to
move the latter so as to bring the wheel-face
to the wind, and a series of weights connected
with the chain and adapted to come succes-
sively into action as the latter is drawn up-
wardly by the pressure of the wind upon the
wheel, substantially as described.

7. The combination, with a turn-table and a
wind-wheel mounted thereon,ofa vane mounted
upon the turn-table, a chain, G, connected
with the vane for moving the latter, suitable
guide-pulleys for the chain upon the turn-ta-
ble, one or more levers, as 1 I, pivoted one
above another to a stationary support, the
upper lever being connected with the said
chain G, adjustable weights upon the said
levers, and a chain, #/, joining the levers, sub-
stantially as and for the purpose set forth.

324,092

8. The combination, with a turn-table and
a wind - wheel mounted thereon, of a vane
mounted upon the turn-table, a chain, G, con-
nected with the vane for moving the latter,
suitable guide-pulleys upon the turn-table for
the chain, one or more levers, as I I, pivoted
one above the other to a stationary support,
the upper lever being connected with the chain
G, adjustable weights upon said levers, a chain,
¥, joining the levers, and a weight, H? con-
nected by a chain with the lower lever, and a
stationary support for the said weight H?, sub-
stantially as and for the purpose set forth.

In testimony that we claim the foregoing as
our invention we affix our signatures in pres-
ence of two witnesses.

ALEXANDER R. DEMPSTER.
CHARLES B. DEMPSTER.

Witnesses:
R. S. BiBs,
ALF. PARKER.

25

30

i




